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QUALITY OF NUCLEIC ACID STRUCTURES IN THE PDB PUBLIC ARCHIVE

Bohdan Schnei der
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bohdan.schnei der@ibt.cas.cz

When we com pare the pub licly ac ces si ble struc tures con -
tain ing nu cleic ac ids and pro teins, we see that the NA-con -
tain ing struc tures (i) rep re sent about 8% of the ar chive, (ii)
they have a lower qual ity, and (iii) that the sit u a tion is not
im prov ing with time. The qual ity prob lems of NA-con tain -
ing struc tures can be di vided into three groups: (i) in con sis -
tently set and ap plied tar get val ues of the va lence
ge om e try, bond dis tances and bond an gles, for nu cleo tides; 

(ii) poorly re fined back bone ge om e tries; (iii) in com pletely
and of ten in cor rectly as signed base pair ing to pol o gies. In
the talk, I will briefly dis cuss rea sons I be lieve con trib ute to 
the lower over all qual ity of NA-con tain ing ver sus pro tein
struc tures and some pos si ble ways to fu ture im prove ments.

This re search was funded by Czech Acad emy of Sci ences,
grant RVO 86652036.
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WHAT GOVERNS PROTEIN:PROTEIN INTERACTIONS OF C-TYPE LECTIN-LIKE
DOMAINS?

J. Dohnálek, T. Skálová
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Pro tein do mains with the C-type lectin-like (CTL) fold are
widely uti lized in im por tant pro tein:pro tein in ter ac tions.
The mo lec u lar and cel lu lar con text of these in ter ac tions
cov ers var i ous sys tems from snake ven oms to hu man im -
mune sys tem com po nents. The pro tein:pro tein in ter ac tion
af fin ity for the in di vid ual cases dif fers within six or ders of
mag ni tude (!) and all the pos si ble types  of  pro tein:pro tein
in ter ac tions (hy dro gen bonds, shape complementarity etc.)
are be ing used.

For anal y sis of the CTL-based pro tein:pro tein in ter ac -
tions, we used a spe cific method: map ping of in ter ac tions
onto one CTL rep re sen ta tive (hu man CD69). This en abled
com par i son of in di vid ual cases of CTL sur face uti li za tion
and def i ni tion of typ i cal classes [1]. Sev eral types of in ter -
ac tions of CTL do mains can be dis tin guished, none of them 
re quir ing strict sur face se quence con ser va tion. The CTL
in ter ac tion clas si fi ca tion brings a better un der stand ing of
this fre quently used do main type and draws the ba sic
frame work for po ten tial de vel op ment of pro tein bind ers.

Our re cent struc ture of the com plex of the hu man re cep -
tor:ligand in ter ac tion pair NKR-P1:LLT1 forms an ex cel -
lent ex am ple. The hu man nat u ral killer cell sur face
re cep tor NKR-P1 in ter acts with its cog nate ligand LLT1 in
an in ter est ing man ner, re ly ing on two CTL:CTL in ter ac -
tion modes (Fig. 1) [2]. This in ter ac tion is one of the key
com po nents in rec og ni tion of tu mour or vi rus-in fected
cells by im mune sys tem. The pair rep re sents one of the
CTL:CTL in ter ac tions with low af fin ity and sev eral typ i cal 
fea tures of the “Ca non i cal CTL:pro tein in ter ac tion” [1].
Com par i son of the hNKR-P1:LLT1 in ter ac tion with other
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Fig ure 1. Pri mary in ter ac tion in ter face of hu man NKR-P1 and its
ligand LLT1. An “open book” view with the in ter act ing res i dues
col oured ac cord ing to amino acid type.



sim i lar mam ma lian in ter ac tion pairs con forms to our struc -
tural clas si fi ca tion of the CTL:CTL in ter ac tions.
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The tran scrip tion fac tor p53 pro tects cells against tumoro -
genesis when ex posed to var i ous cel lu lar stresses. Un der
these con di tions, p53 in ter acts with the tran scrip tion fac tor
FOXO4 to in duce cel lu lar se nes cence, a con di tion con trib -
ut ing sig nif i cantly to the ag ing pro cess, by upregu lating the 
tran scrip tion of the se nes cence-as so ci ated pro tein p21 [1].
How ever, the struc tural de tails of FOXO4:p53 in ter ac tion
still re main un clear. In hi bi tion of this in ter ac tion has been
shown to help re store ho meo sta sis of se nes cent tis sues and
coun ter act signs of ag ing, mak ing it a tar get for the de sign
of senolytic com pounds [2]. 

In pre vi ous pub lished work, we char ac ter ized the
FOXO4:p53 bind ing in ter face and showed that the DNA-
 bind ing do main (DBD) of FOXO4 and the trans activation
do main (TAD) of p53 are es sen tial for the sta bil ity of this
pro tein-pro tein com plex [3]. In this work, we char ac ter ize
the in ter ac tion be tween p53TAD and FOXO4-DBD. We
first de ter mined the af fin ity of the com plex us ing flu o res -
cence ani so tropy mea sure ments. Sub se quently, we per -
formed a set of para mag netic re lax ation rate en hance ment
ex per i ments (PRE) com bined with 15N re lax ation ex per i -
ments. The PRE re sults al lowed us to de rive a set of dis -
tance con straints that, to gether with R2/R1 val ues ob tained
from 15N re lax ation ex per i ments and sig nif i cant CSP val -
ues from the 1H-15N HSQC ti tra tions, were used to build a

HADDOCK model of the FOXO4-DBD:p53-TAD com -
plex. 

Our struc tural in sights may help to un der stand the in ter -
re lated func tions of FOXO4 and p53 in cel lu lar ho meo sta -
sis, lon gev ity, and stress re sponse, as well as to fur ther help 
the develepment of senolytic com pounds. 
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INSIGHT INTO INHERITED ANEMIA CDA-I: DISEASE-ASSOCIATED MUTATIONS
DISRUPT CODANIN1-CDIN1 COMPLEX
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Con gen i tal dyserythropoietic anemias (CDAs) cause in ef -
fec tive erythropoiesis and mor pho log i cal anom a lies in
eryth ro cytes and erythroblasts [1]. One of them, CDA type
I (CDA-I), is rare he red i tary ane mia de scribed by con gen i -
tal ab nor mal i ties like interchromatin bridges and Swiss-
 cheese-like heterochromatin [2].

CDA-I is as so ci ated with mu ta tions in two dif fer ent
loci, CDAN1 and CDIN1. CDAN1, en cod ing Codanin1, is
in volved in nucleosome as sem bly and dis as sem bly [3].
CDIN1 is a re cently dis cov ered pro tein pre dicted to be a di -
va lent metal ion-de pend ent re stric tion endonuclease [4].
De spite their un de ni able im por tance for CDA-I pro gres -
sion, both pro teins and their mu tual in ter ac tion are poorly
de scribed.

Here, we pres ent a pi o neer study of the es sen tial in ter -
ac tion be tween CDIN1 and Codanin1. Firstly, we char ac -
ter ized the bio phys i cal prop er ties of both pro teins. We
in ves ti gated their homodimerization and hetero dime -
rization and their struc tural fea tures. Ad di tion ally, we
quan ti fied CDIN1-Codanin1 bind ing af fin ity in the low
nanomolar range. Fi nally, we de fined CDIN1-Codanin1
in ter ac tion re gions and showed that CDA-I-re lated mu ta -
tions re sid ing in iden ti fied in ter ac tion re gions dis turb the
CDIN1 Codanin1 com plex.

The re sults of this pro ject are an es sen tial step to ward
un rav el ing the CDA-I ac ti va tion and pro gres sion pro cess
that will be em ployed in the fu ture de sign of bi o log i cal
ther apy.
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SUPR-DSF - DIFFERENTIAL SCANNING FLUORIMETRY FOR HIGH-THROUGHPUT
PROTEIN STABILITY SCREENING
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The pre sen ta tion will cover an in tro duc tion into the new
SUPR-DSF sys tem from Pro tein Sta ble and a brief over -
view of Chirascan CD spec trom e ters from Ap plied Photo -
physics. Both sys tems can aid in sta bil ity screen ing of
pro teins and in the bio phys i cal char ac teri sa tion of pro teins.

Dif fer en tial Scan ning Fluorimetry (DSF) is a valu able
and widely-used tech nique that mon i tors pro tein un fold ing
with in creas ing tem per a ture by de tect ing changes in flu o -
res cence. How ever, the con ven tional workflow for DSF
uses ex trin sic dyes that may in flu ence the ther mal sta bil ity
of the pro tein un der in ves ti ga tion. This can af fect the qual -
ity of your data by gen er at ing false positives or neg a tives
dur ing screen ing. The SUPR-DSF sys tem from Pro tein
Sta ble mea sures in trin sic flu o res cence of pro teins to de tect
struc tural changes and avoids the use of ad di tional dyes.

The SUPR-DSF pro vides flu o res cence mea sure ment data
di rectly from 384-well plates and with no pro pri etary
consumables. SUPR-DSF re duces op er a tor time and min i -
mizes the risk of er rors in multi-step sam ple prep a ra tion
while also bring ing down the cost of consumables and sam -
ple con sump tion with out any com pro mise to data qual ity.

Our Chirascan CD spec trom e ters con trib ute to a deeper
un der stand ing of biomolecular char ac ter is tics, mech a -
nisms and in ter ac tions. Our sys tem can be used not only to
gain in sight and de tect changes in sec ond ary and ter tiary
struc ture but to study fold ing and un fold ing mech a nisms
dur ing al tered phys i o log i cal pa ram e ters. The Chirascan
sys tems can also be fit ted with ad di tional ac ces so ries to ex -
pand its ca pa bil i ties fur ther.
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